Phosphonoformic acid blunts adaptive response of renal and intestinal Pi transport.
Parenteral administration of phosphonoformic acid (PFA) results in phosphaturia, but the effects of oral PFA on Pi handling are not known. To assess this effect, PFA was administered in drinking water for 5 days to rats stabilized on normal (NPD) or low (LPD) phosphorus diets. In renal brush-border membrane vesicles (BBMV), kinetic studies showed a higher apparent Vmax for Pi in rats on LPD compared with rats on NPD (1,840 +/- 274 vs. 1,111 +/- 192 pmol.mg-1.5 s-1, respectively, P < 0.05, n = 5). In LPD rats, PFA reduced the apparent Vmax for Pi to 1,047 +/- 191 pmol.mg-1.5 s-1 (P < 0.05, n = 5) with no change in the apparent Km. Similarly, there was a higher apparent Vmax for Pi in intestinal BBMV from rats on LPD compared with rats on NPD. In LPD rats, PFA reduced the apparent Vmax for Pi with no change in the apparent Km. Oral PFA had no effect on the kinetics of Pi transport in renal or intestinal BBMV from rats on NPD. Pi-protectable [14C]PFA binding was lower in renal BBMV from PFA-treated LPD rats, but membrane fluidity was not different. Orally administered PFA can blunt the adaptive response of the renal and intestinal BBM to an LPD. The downregulation of Na(+)-Pi cotransport is mediated through a reduction in the number of Na(+)-Pi cotransporters.